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ÇÕ450: ÓõóôÞìáôá Áõôüìáôïõ ÅëÝã÷ïõ Öèéíüðùñï 2009

ÈÝìáôá Ôåëéêþí ÅîåôÜóåùí

ÄéÜñêåéá: 2 þñåò

ÈÝìá 1

Ãéá ôï ðáñáêÜôù óýóôçìá êáôÜóôáóçò (êáíïíéêÞ ìïñöÞ åëåãêôÞ)

x
1

x
2

−a
1

−a
2

−a
3

b
1

b
2

b
3

x
3

y

u
s−1 s−1 s−1

(á) Âñåßôå ôçí åßóïäï u(t), óáí ãñáììéêü óõíäõáóìü êñïõóôéêþí óõíáñôÞóåùí, ç ïðïßá

ïäçãåß ôï äéÜíõóìá êáôÜóôáóçò áðü ôç èÝóç x(0−) = (0, 0, 0) óôç èÝóç x(0+) = (1, 0, 1).

Âñåßôå ôïí áíôßóôñïöï ôïõ ðßíáêá åëåãîéìüôçôáò.

(â) Äåßîôå üôé ïé ðáñáêÜôù ðñïôÜóåéò åßíáé éóïäýíáìåò:

i) ôï óýóôçìá êáôÜóôáóçò åßíáé ðáñáôçñÞóéìï,

ii) ï ðáñáêÜôù ðßíáêáò (Silvester) åßíáé ïìáëüò
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iii) ôá ðïëõþíõìá s3 + a
1
s2 + a

2
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êáé b
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3
äåí Ý÷ïõí êïéíÝò ñßæåò.

ÈÝìá 2

Ãéá ôï óýóôçìá áêïëïýèçóçò ìå óõíÜñôçóç ìåôáöïñÜò áíïé÷ôïý âñü÷ïõ

G(s) =
K (s + 2)

(s + 1) (s + 5) (s + 10)
,

(á) Ó÷åäéÜóôå ôï äéÜãñáììá Nyquist ôçò óõíÜñôçóçò G(s), ãéá K = 1. Âñåßôå ôéò ôéìÝò ôïõ K

ãéá ôéò ïðïßåò ôï óýóôçìá åßíáé åõóôáèÝò.

(â) Ó÷åäéÜóôå ôï äéÜãñáììá Bode ðëÜôïõò êáé öÜóçò ôçò óõíÜñôçóçò G(s), ãéá K = 1.
Âñåßôå ôéò ôéìÝò ôïõ K ãéá ôéò ïðïßåò ôï óýóôçìá Ý÷åé ðåñéèþñéï öÜóçò 45◦.
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ÈÝìá 3

Ãéá ôï óýóôçìá áêïëïýèçóçò ìå óõíÜñôçóç ìåôáöïñÜò áíïé÷ôïý âñü÷ïõ

G(s) =
K (s + 2)

(s + 1) (s2 + 4s + 5)
,

(á) Ó÷åäéÜóôå ôï ãåùìåôñéêü ôüðï ñéæþí i) ãéá èåôéêÝò êáé ii) ãéá áñíçôéêÝò ôéìÝò ôïõ K.

Âñåßôå ôéò áóýìðôùôåò ôïõ ãåùìåôñéêïý ôüðïõ ñéæþí êáé ôï êÝíôñï ôïõò, ãéá K → +∞.

Âñåßôå ôç ìÝãéóôç ôéìÞ ôïõ K ãéá õðåñðÞäçóç ìéêñüôåñç áðü 25%, Þ éóïäýíáìá, ãéá

ãùíßá ðüëùí êëåéóôïý âñü÷ïõ ìéêñüôåñç áðü 66◦. Ãéá ôçí ôéìÞ áõôÞ ôïõ K, âñåßôå ôï

óöÜëìá ìüíéìçò êáôÜóôáóçò óå âçìáôéêÞ äéÝãåñóç.

(â) Ó÷åäéÜóôå Ýíáí áíôéóôáèìéóôÞ óåéñÜò, þóôå ï ÷ñüíïò áðüêñéóçò óå âçìáôéêÞ äéÝãåñóç

íá ìåéùèåß êáôÜ 30%, ìå ôçí ßäéá õðåñðÞäçóç.

Ó÷åäéÜóôå Ýíáí áíôéóôáèìéóôÞ óåéñÜò, þóôå åðéðëÝïí ôïõ ðáñáðÜíù, ôï óöÜëìá âçìá-

ôéêÞò áðüêñéóçò íá ãßíåé 5 öïñÝò ìéêñüôåñï.


